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4. Sponge
5. Rape seed displacement
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3. American Association of Cereal Chemists (AACC)
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Table 1 Physicochemical properties of wheat and rye flour

Physicochemical properties (%) Wheat flour Rye flour
Moisture 13.6+0.1 9.7+0.1
Protein 12.3+0.0 12.0+0.0
Ash 0.64+0.04 2.49+0.21
Fat 1.25+0.10 2.10+0.08
Wet gluten 29.7+0.5 -
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Fig 2 Effect of polyol addition and fermentation
process on specific volume of steamed bread
(Means with different letters differ significantly in
p<0.05).
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Fig 3. Effect of polyol addition and fermentation
process on porosity of steamed bread
(Means with different letters differ significantly in
p<0.05).

Yot

Moisture contetnt (%)
5 2
e

Glycerol (%)
40
@
35 =R
=}

Single stage

Two stage

Fermentation process

Fig 1 Effect of polyol addition and fermentation
process on the moisture content of steamed bread
(Means with different letters differ significantly in

p<0.05)
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Table 2 Effect of polyol addition and fermentation process on crust color values of steamed bread

Color crust color (-)

1 o
Fermentation process Glycerol (%) I 2" 1S b s

0.0 70.22+0.03¢ 1.02+0.01 15.03£0.07

Single stage 0.5 71.18+1.01% 1.07+0.02 14.75+0.25

1.0 72.77+0.36" 1.11+0.02 14.87+0.33

0.0 70.90+0.17¢ 0.99+0.02 15.06+0.23

Two stage 0.5 72.68+0.35 0.98+0.00 15.11+0.15

1.0 74.09+0.18" 1.01+0.01 14.88+0.032

(Means in each column with different letters differ significantly in p<0.05)
(ns: not significantly different in p<0.05).
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Fig 5 Effect of polyol addition and fermentation
process on sensory properties of steamed bread.
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Fig 4 Effect of polyol addition and fermentation
process on firmness of steamed bread during
storage
(Means in storage time with different letters differ
significantly in p<0.05)
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Improving the quality of bread and bakery products by modifying the formulation
and production process is one of the most important ways to increase the level of
public health in society. In this regard, steamed bread is free of harmful compounds
such as acrylamides due to different baking processes, including foods. Therefore,
the aim of this study was to investigate the effect of adding glycerol at levels of 0,
0.5 and 1% and using one-stage and two-stage fermentation methods on
physicochemical and sensory properties of composite steamed bread (wheat-rye) in
a completely randomized design with factorial arrangement in order to produce
suitable bread taste for the Iranian consumer and improve the shelf life of the final
product. Based on the results, it was found that by increasing the glycerol and using
the two-stage fermentation method, the moisture content of the final product and
firmness (during 2 and 72 hours after baking) increased and decreased respectively.
In addition, the use of two-stage fermentation method improved the porosity and
specific volume of the final product. However, glycerol had no effect on these
parameters of bread. On the other hand, the amount of L* value increased with
increasing glycerol and using two-stage fermentation method, while the amount of
a* and b* values remained constant. In the sensory evaluation section, the taste
judges gave the highest score to the sample containing 11% glycerol and prepared
by two-stage fermentation process. Therefore, by localizing the technical knowledge
of producing steamed bread, bread with better nutritional value can be contracted in
people's food basket.
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